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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramics 
composition and a ceramic capacitor using it having a 
high dielectric constant over a HF band, a small 
dielectric loss and a stable property. 

SOLUTION: The dielectric ceramic composition made up COPYRIGHT: (C)2003,JPO 
of BaO-yNd203- zTi02 (wherein, x+y+z+=1, 



0.05^x^0.30. 0.05sy^0.20, 0.65^z^0.75) as a main 
ingredient added vwth CuB 5-8 wt%. ZnO of 0.01-5 wt.% 
and glass composition of 0.1-10 wt% as a sub-ingredient 
is adopted. An oxide of rare earth element such as 
Y2O3. PbO of ^3 wt.%, Bi203 of ^3 wL%. or a minute 
quantity of AI2O3 can be added to the dielectric 
ceramics composition of this invention. The ceramic 
composition is obtained by sintering at 850-1 050**C lower 
than before. 
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(57) (M^i^l 

^mft^fgM^ifei: Lr. B.aO-yN 
d2O3-zTi02 (fcfiL, x + y + 2 = 1, O. O 

S^x^O. 30. O. OS^ygO. 20, O. 65 

^z^o. 7 5) te^hts-^^mmm-. IiJiS^tLrc 

uO^O. O 5~ 8 w t %i Z n O$0. 01~5wt 
%Xl/*'5XffifiE#J$0. 1 ~ 1 Ow t %^JlPLfc4.© 

#±liK<b^. 3 w t %JilT0 P b O. 3wt%JilTa) 
B i 203&-S)l,M*A I 203^?Sfi:^*aLTtfit'>„ 
W©gim«:Jl||fflfiE!B5tt, 8 5 0-1 05 0''Ct^^3fe<^: 

y e jgr-^ie-r -& c t iz J: y » t) *t -s » 
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[it^Jll] xBaO-yNd203-2 T i 02 (fr 

f£L. x + y + z=1. O. 05^x^0. 30. O. 
OS^y^O. 20. O. 65^2^0. 7B) 

itmm 2 ] HiriBii*]S 1 mm<Dmm^m?^mf&^± 

*aiai^5lCj*Lr. Y2O3. H02O3. Dy203. Yb2 

OsJLltC e 203(0 'D-fE>t^h>f}^i^mii*ltz'pt^< tij 1 

m^ji±(D^±m7tmMit^'^ o , 005-2. 5wt% 

im^m 3 ] mmmm 1 ^fcfiit ^« 2 izsmtDsi 
mitmmmf&^izitjLx. $i^\zpboy.itB \ 2030) 

o-ib<pt^< iht, 1 a^3 w t %iilT^*nLT?S-&C<!:^ 

miztmcomm^m^m^^ ^ oommuiz^Lx. * 

bUA 1203^0. O O 5-2MMSP^ilPLT3SSCi: 
[iS*3S5] Buia:^'^X36fi^4^fi. ZnO~s i 02 

^iS=yX^f:z\tL i 20-A I 203-S i 02^:tf^XT' 
[ii^lSe] if^^ 1 ^i:L^Lii3Jt3l5(Dl^-r+i7^)^1 3S 

[W*2S 7 ] 1 ^ct^ Lit *3S 5 oi^ritt^ 1 31 

[it*«9] X B a O-y N d203- z T i 02 (fc 
tzL^ x + y + z=1. O. 05^x^0. 30. O. 
OS^y^O. 20. O. 65^2^0, 75) ;^)^^^^: 
^±mf$.^{Z^ MM^tLXCuO^O. 05-8wt 
%<tZnO$0. O 1 ~5 w t 

O. 1 1 Ow t %5Sj!jpL. * bfCi^^lrcECT^jtaia 
(tLTO. 005-^2. 5wt%OY203. H02O3. 
Dy203. Y b203i,L<itC e203(D5^ir^h:>^^h>M 

O. 0 0 5-2SSSK7)A I 203^SinUfcl9«:^. *0 

Kf&mLX/<)\.<Piki,L<\t->-\-i;k<DmmtL. Z 
(Dl^EJl^t^^S 5 O- 1 O 5 O'CCDjajgT-^^-T'&C^^ 

[|S*311 O] xBaO-yNd 2O3- 2 T i O 
2 (fcf£L. x + y + 2 = 1. O. OS^xSO. 3 



O. O. 05^y^O. 20. O. 65^2^0. 7 
5) t)^h>t<ii^^m&mz. IlM^J^^LTCuO^O. 
O. 05'-8wt%<*:ZnO^0. O T — 5 w t 
:tf^X|tI^i|^^ O. 1-1 O w t i=>(Cfg:x^|C 
Ji;i:r^*nii^<b LTO. 00 5 — 2. 5wt%C0Y 
2O3, H02O3. Dy203. Y b203t L < C e 2O3 
(D^^3!^^^i;6^^31lftt/rli^^i:< ti, 1 fiia_L<X)#±S5c 

«^{b4^. xiio. oo5-2m«aicDA 1203^^*0 
5 o - 1 o 5 o^coiSJfeJ^jSf -^^^t^^^^"^*^ 

11] xBaO-yNd 2O3- z T i O 
2 (fctiL. xH-y + z=1. O. OSgx^O. 3 
O. O, OSiy^O. 20. O. 65^z^O. 7 
5) t^ibfJii>^mf&^iz^ Mm^tLXCuO^O. 
O. O 5 — 8w t%ihZnO$^0. O 1 — 5 w t 
:^=y7.mf&^^0. 1 - 1 O w t %jSj!JDL. 
(CJSCT^irat^i: LTO. 00 5 — 2. 5wt%CDY2 
03. H02O3. Dy203. Y b203t, L< (iC e203 

mMit^. xiio. oo5-2m»a5a)A 1 203^^*10 
mii^(D—±m\zm^^j^mL. ^xi^x. :Loym^{^^^ 

%L^W^')5mzmi:^^t>^t. JiPEELra@(*ih L. Z.<0 

mmw^Q 5 0-1 05 o^ccD^as-ej^^-r^-ch^^ 
[0001] 

SL. v-r^ P;*eMllt^:Ifct^rt*l^it^m^^ 

[0 0 0 2] 

(Del: 513. s ')^^'p^>(ou^m(Dmm'&^mzt^i^x 
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[0 0 0 3] m^ttmm}S.mmx'^m-r ^i^m^cDm 

S«*4-r?l*J13Kgfcl-<J;S{4fflg*t (<5) lces-r-5S§« 
Xt-;U^— a5^CDPffi»mt LT, Q=1/tan<5-C 

SSI**t-i>aS«ia (Q) ^fi&fflLTt^S., ::a)QteA< 

:*:^t^,^: L^5 C 1 1*. gima^^AM^ S l^ C i: LT 

tfJiC, ^ftSSt LTIi A g =t L < l*C u ^fflL\.i) C i: 
A<«*Lt>, LA^L. Ag-¥'Cul±lt^Ate<, 
ffiS^Sat-r-Slga) 1 2 0 0-1 40 OtOO^iS^eiC 
ii^xP>*l,^EL^«^A<^&i), «eoT1 00 0*'CKiTfl)J:y 
<5;gT-^l^prHl<!: ^C-S) C t «ffi«Ji£cD * Ax e, t fc-5 

[0 0 0 4] /MgA^-^r^r^StD^VTrv-y-t L 
>5^>-y-i*. )i^^)i^m<OT i 02. '-?n:?x*'r i»m<© 

B a T i 03. M g T i 03 . C a T i O3. S r T i O 

ffiSaVii^^+'-t LTI*. B a O-N d203-T i 02 
-PbO^ (ftii^BS 5 6 - 2 6 3 2 1 -§-^IB#BB) -^jb 

a O - N d 203- T i 02 - B i 2033g (^^BS 5 9- 
5 1 09 1^ii^#gB) ^A<fi]ibtLTLx^, *t.fc. is 
;a*^$Sti$aSLfc LTliS a O-N d203-T 

i 02 -CuO-ZnO^ (4#W2 000-2647 1 
■§-^^#Sg) ^?>B a O-N d203-Sm203-P r 02 
-T i 02S {^M2 0 0 6-2 9 00 6 8-§-^«# 

[00 0 5] ffiga>T>-b-li. mJiMtaSMlciJ^g 

}K<*$:^M4'T' 1 2 0 0-1 40 0°C(D;gg-et^^LT 
[00 0 6] $fc, Jii^Lfc4t 



•>*y— >->— f-JilzP t -^P d*(D»^«Axf,^i:-Sm^ 
2 0 0-1 4oo''ca);as-c**Ji£-^'5^iUJ:yf#-5c 

[O O O 7] 

2 0 0~1. 4 O 0°Ci:tx7*SjtT-CDi^fi£A<je5.M(C^C 
y. x:f.;u^-zj;^ hA<^A/-eax h^roSSf**. 

. »^SJt fifc A^fc* 9 2 o tjjjis y fe y . 
itmmmt QfltA<:*:# < . glS*0!)Sg|t<bA</h* < . 

[000 8) ±si(Ommiz^^Xtd:tS^tzt 

fie^sis-r -5 c t T?ms««^i-.*^s^fflL^^ - <!: A<T? 

[0 0 0 9] 

^^i^momm.f^m^mfS.'^tt X b a o - y n d203 

- z T i 02 (fc/rL. x + y+ 2 = 1. O. 05^x 
^O. 30> O. OS^y^O. 20. O. 65Sz^ 
O. 7 5) H^^fH^f&S&mz. miS.i^tLXCuO^ 
O. O 5 — 8 w t %t 2 n O^O. O ^ ~ 5 w t 

ii'pXmi$.<l^^o. T ~ ^ Ow t^^tBLXU^mWii^ 

Sifc^Sa-r-SctA^pItgir^cy. v-r^n^Mm^tT) 
aSEISIilgE ic fc It ^ <tt14 A<S ^^b-r <t i: t (c . g Jl 

f-=t:*:4§lcgi^-r-5ctA<5rggt'5:-So $t,lc#S*P 



(4) 



4#iB 2002-326867 



[0 0 10] :^^m(Dmm^m^mmm- ts i^ri-i. m 
-jjA (Y203) . mt7i^a-'p>i^ (H0203) . mitv^ 

(•Dy203) . Sib-f 'VT^-»U f't7A (Yb 
203) Xli^fb-bU'^A (Ce203) 1i-i=mtMz'pt^ 
< <!: 1 1 Sti±<D#r±|i7cm^^b^^o. 00 5-2. 

m*«)SJt^a (TO ^3f«-r-5)a)ictS:35:o?jbm^Si 
3w t %JaiTO>'>»© P b Ot, L< l±B i 203^^AaL 

[0 0 1 1] *^wcDpm^*^sl§jSfig1^lcfcL^rfi, sir 
leiiJjS^^ ^t;BI««:ffiiil«ajill^ 1 o o MsSpic^ l 

* e.lcK<bT;u5— 't'A (a 1 203) $0. 005 
~ 2 SfiSPSilP L T JS:.5^«<*ffi|gMfiE^ i: "T S Z t A< 

-e#-S. A I 203^'>gjSftl-r-5C tlCcty. Q?#tt^ 

* b i^afesr -5) c t A<r' ^ -5 6 ^ fc . *ii^<D^a{*ffi 

-S i 02 ^**^X^fcl*L i 2O-A I 203-8 i 02 

**^;?.MjS1^^ffiffl-r-Sc tojcky. ^/SiSft^i 05 

[0 0 1 2] 2t:^ig(DmSa >T=>-9-fi. ±1B<D*^?3 

[0 0 1 3] :*:sg?«a)»Sa>-x>-y-ici3L%ri*. Mtfi 
SffitLrcu. N i . w. M o ^ro^^MxiiHls* 

wmtLxmm^iixit. MfiE^i^^^b^+i 

[GD I 4] :$:^m<Dmm{^m^mm¥a<o&^:f5}Ht. 

X B a O— y N d203— z T i 02 (fcff L. x + y + 
z=1. O. 05^x^0. 30: O. OS^y^O. 

20, o. 6 5^2^0. 7 5) i)^ii,^h±mmm~. 

ffM^J-t Lr C uO^ O. 05~8wt%tZnO^ 
O. O 1 ~5 w t %Sl/**^XiSSl?E!^^ O. 1-1 Ow 
t%^JlDL, ^i^lZiB^^lZltCX^m^tLXO. 00 
5 — 2. 5wt%a)Y203. Ho203> Dy203. Yb 
203t L<I*C e203 ai3*>i)^h>is^!bm\tixtz'PtSi< 

t^^mu±(D^±m7tmmt^. xito. 005-2 

maSPOA l203^jS»nLfct»<*$jtinJE»5HgLT. /\*;u 

0-1 0 5 o°c<ojajti?j*^-r-5:^*$^fflLfco 



atca Ct^C <t^EfiEi£S^^*e*J:y t.3 5 0°Cjy.-h§IT 

[00 i 5] ^^B^tDStgiJVT'^-y^ro^jt^a^Ji. x 

B a O- y N d203- z T i 02 (fcf£ L. x + y + z 
= 1> O. 05^x^0. 30, O. 05Sy^0. 2 
O, O. 65Sz^O. 7 5) A^C>^CSrEM;S1*UC, Ilj 
fi^^J^i: LTC u O^O. O. O 5~8w t%i:ZnO^ 
O. O 1 ~5w t %3tu::«^^Xifeafi£1^^0. 1 — 1 Ow 

t%^iaL. ^i^izsHf^zftcx^ta'^tLXo. oo 

5~2. 5wt%(DY203. H02O3, Dy203, Yb 

2034, L< lie e203rop*,A^t,A^C,igl^^^fc'>^^ < <t 

i>^miiL±o)^±m7tmmt^. y.\to. oo5~2S 
my<)\'Cf^<D^m»a>-m(o±mizmmt:f^m 

?>JL^-e, C(7?jSJ^<*$8 5 O- 1 O 5 0°C<DjgJS-C 

Ltzo ^%m(Dm^^>'r>+f-(Dmm.y3mz^iixit. 

^Si^14^1i<CoCt)Ec< j^figaS^s 5 o"CJjUi5IT 
If ^C<»:A<pI^^:^f.5., 

[00 1 6] *^eB(7)mig=i>-x>-y-CDffi(D«iit:^;£ 
li, X B a O- y N d203- z T i 02 (fcfzL, x + 
y + z = 1, O. OS^xgO. 30. O. OS^yS 
O. 20, O. 65^z^0. 7 5) t^i^U^^^fS.^ 
iijiS^t LTC u O^^O. O. 05-8wt%tZ 
nO^O. O 1 — 5w t %&l/**^X$§fiE!fei$0. 1 — 
1 Owt%^toL^Ft>lr!e5.^|C(5t:T^*Dl^t L-co. 
00 5 — 2. 5wt%<DY203, H02O3. Dy203, 
Y b203t L< 1±C e203(D3*)A^t>A^t)jSli;h.fcd?^C 
< t*, iaia±®^&±S5c«Kjb^, Xlio. 00 5- 
2SSSP0>A I2O3 $^*DLfct9l*^->— htticJjnffi 

fS.mLfz'^. m'>— h^o>fS.nm<r>-^mzm^'^mf$. 

*OKLTSMt*:t L. ca)S^«c^8 5 0~l os.ot; 

<DSjg-tr*ftm-r -s c t infSLt-ri>m^z3 >^>-*)-<r>m. 

If. 5 c i: < J^fiESJg^ 3 5 o "CJiii 

[0017] 

m^mt. LTiSfl:/<U't7A (BaO) , K 

{b^-:tvA (Nd203) Sl/^^bT'Si -'t? A (T i O 
2 ) <D3fS.i^Xi^f$.-ti>> BaO. Nd203ai/T i O 
2 #^^J-<0^;Ui>^x. y, z(i^-;|x^'tlO. 0 5^x^ 
O. 30, O. OS^y^O. 20, O. 65gz^ 
O. 7 5 (f=/iL, x + y + z = 1) t-r^o SaO-ti^ 
5mo I %lJlT-ei*J±^S^&l/QttCDigT^JS<, ^ 
fc, B a O A< 3 O m o I %JU-ht?l*]tSS^^*<:*C# < iS^ 
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mt^A^. mmm<Di^mm^ (to t^mxL. omo) 

{£T^S<o ^fc. N d203A<2 Omo I %Jil±T?liM 

•S, T i 02 A<6 5mo I %JaTT?(*gl«*<DjgJS^Ifc 
(TO A<ii;*;L, Qfitt7)fiT$JS < . ^fc. T i 02 
7!)^7 5mo I %lil±T*l*. Sit-r-Sfg^roteiSiS^A^Sst 
(-J^f-So iSoT±;*§fi£!feG)SiE'5:^;U$j-*eH(*. -hie 

[00 1 8] ;$:^B^a5l^Bft:ffilfmit^l*. ±fBO)^im 

S^LTO. OS-Swto^. Mitm^ (ZnO) ^^jft 

^^ics^Lto. o 1 ~5w t%xi;*-5xia^^$ifiS: 

''^izj^Lxo. 1 ~ 1 o w t %^^^■£^,(Dt■r-5„ c4x 

■fey. C*t&©giJS5J-^giE®H^Wr-&Ci:lcJ;y. 

^dE^Jt^is^*© 1 . 2 o o ~ 1 , 40 o trosSA^ 

t., 8 5 0~ 1 0 5 O-Ct L^ofclglgT-iS/S-r-SCirA^ 
DTsgt'S-i). CuOli. O. O 5 w t %JUT-C(±<S;gM 

•r, Z n 0(i, 0. O 1 w t %JMT-e(±<£;:S^$g14<7?x!l 

r-ttttgifi*i: Q<t(D<sT ^§1 #e c-r . 
[0 0 19] mtz. :$imM<Dmm.^m^m.mmzisis 

<. LA^t 8 5 0~ 1 O 5 0°C©jgg'eDJ{bfcJ:l//* 

tzitmmt^iS3 7.Am^L< . m^it. 81203-5 

i 02 ^**^X^fcl±L i 20-A I 2O3-S I 02l^** 

"irO^mHtO. 1 ~ 1 O w t %A<il-f -S)„ -tOTSfiS 
I*, ^*PaA<0. 1 w t %JilT-eiii£ig!^^tt$tE3i^ 
1t-S>xSSA<'S < , 1 O w t %Iil±r*l*Qfii(7)<£Tai/^ 

tLXMit-i V \''J't?A {Y2O3) , K-(b7f^o-'t?A 

(H02O3) . K-(bvX7^D->'t?A (Dy203) . 
-f •>-r;Uf't7A (Yb203) Xli^lb-feiJOA (Ce2 
03) A^t.gliitfc:'>^t < ,h t. 1 ajy.±©#±S7E^^ 
it^^O. 0 0 5~2. 5 w t %©©a-eJ!jO^-&C<tA< 
T'^^o C+i.t.©i^±S5c*^1b1^$S8!fi:^tt)-r-5c<t 

i-j:y. Qm-^itmmm<D}^mm^ (to ^afes-r-s 
A<o. o o 5 w t %jaT-c(*^^*<iga6b^i.-r\ 2. 5 



[002 1] *^BJ(D^m(*:ffiS«BJiE^I=t5L^ri*. m 
2C0^iDfeli: Lr'>jlO)P b OXIiB i 203^^*0 Lfc 
i,(Dft^:iti,x^^. 'pm.<r>P b oxiie i 2031* 

M « T JS: <!: ^ ? I # S d -r © -e » S L < t V „ 

[0 0 2 2] *^gg©^m<*:ffiS?fifiEifeii*> ±ie©m2 

-'!7A (A I2O3 ) $SJ!DLfc*,©t?3c.-:>T=t J:t^o 
A I 203^«SjS*t--SCtlcJ:y. p°n«0^iaf (Qjji) 

< t''SciA<T*#-i)„ A I 203ro^jEJS^*na 
1^1 O OMMSPJC^^LrO. O O 5~2S»gBT?fe-5o 

^ 1 O OSMSPI-j^LT O. O O 5~2M«:Sp-efc-5.o 
A I 203©^*Dfil±, O. 00 SMSgPJilTT'ttgjl*^ 

^it^^ST^■t^•-l)A^^,r•fc■i). itor. a 1203 ©Sje 
^tsftjsii, o. oo5~zm.m.ut-ti>o 

[0 0 2 3] :*:S!l^©^««i:»SlifflJ5E«5^^*lz(i, ± 

sBi.jt^!Saj* <t -5) J: 5 ic -t+L-^^xro/S^ $ R(rS» 

^^M. «9^ti4'-2 4^ft1;1^-«9^L, ^-^^M* 

t L<lifi5i^*i^*$Lfc©*,^Jt-r-5)o ;:5^t^-t?. C©f£ 
Jif33^^ 1 O O O ~ 1 4 0 0 "COi^m.X 1 ~ 2 4 B#Fb1<5 

B'M$^xujg5.Mi-cj:y^j)oti$*px. imayi^^tsk^m 
mtr^o -e©^. c:©^t»5K$ffii7X$£jgL. Ifigeo 

o~8 o otwsat? 1 ~ 1 5mrsiB.m-r^o t<Dm. 

i=. ^»t.*^.fc^5^^^s^»*lciSfi©:&^l/^^' >-?--^$jd 

^TlS-|C;l^Lfcm. 0IJ^ If its 2 0 mm, ii:$2m 

i=/iaEjffiff$t. :*;m4^T?8 5 0-1 05 o°c©jgjtT* 1 

~2 4«^^^^I^LT^s^^:ffiSiSiI^i^^^#^o ^m/u 

>^'—tLXit. PVA ( polyvinyl alcohol) 7Xj§jS 

(t^ yyu/N'-r >$(•—) m^mi^^ztA^X'^^. 
[0024] ^mB^(Dmn»m^mf&mt. s 5 o ~ 1 

0 5 0°Ci:fi£*J:y4,«L\SSr-jiJSLT»t.*t-2.4f^ 
(i. v-<-:7a-fij^i^|-fcL^rSL>J±SI«^^*L. SIS 
a ffl © a ^ li i: to i -r ^ T A-f ;^ ffl t 

[0 0 2 5] ^IZ. *^BJ©fiSS=l>T>-y-(C-DLNTiji 
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Bilffija!|^^fflL'>-2)/=i6. 8 5 0- 1 O 5 0°CCr>iS*,fc 
[0 0 2 6] Msi^^mtLXit. mWtLX(D<^^^ 

LA^t^IlStta)^L^^s. m^Lit. m (cu) . 

:z.-><7-;i' (N i ) . ^>^*x-7^> (w) . 
[00 2 7] :*:^B^05ffi|&=i>7=>-9-l*. BtIfe*^B^I- 

fey. m^^toKSar^T^^-y-roW^^LTLN-s^ si:; 

SS, 3tt«l^«fii2(c^^$;h.fcU-K^. 4Iiil« 
i^aSSii^^fe 1 Sl/4g^Sa2 ^Sjh-r-6:i:'-K+->«8i 

[O O 2 8] SI®tt:«IIJa^^ Itt, xBaO-yNd 
203-zTi02 (fcf£L. x + y + z = 1. O. 05 

^x^O. 30. O. OS^y^O. 20. O. 65g 

z^O. 7 5) A^b'5:'5±:$flfi£fel-. LTC u 

O^O. 05~8w t%i:2nO$ O. 01~5wt% 

fi.l/**^xtt^^^ o. 1 ~i Ow t%^J!nL. ^t>l=: 

je^^lCffcCr O. 0 0 5~2. 5wt%©Y203. Ho 
2O3. Dy203, Y b203t L < lie e203a)-5 

XliO. O O 5~2M*^©A I 203^^*DLTJS:<5^ 
«t*:ffig«fiJ?E!^^, tSttlrinS/$fl$ LT 8 5 O ~ 1 O 5 

o'ct? 1 ~ 2 4^rBmjSLfc*,a)-efc-5. 

[0 0 2 9] SS^ma2iLTI*, ^tt:i:LTCO#tt^ 
^L. Lii^t«fItt05;SL^*t*4. en^li. Agt,L<(i 
A g- 1 o P d^#^$fflt>^c<t:*<T-#'S. Xli. ^ 
X-li^^R-efc-SC u , N U W*,L<l±Mo^fcl±:i 

[0 0 3 0] ^(7)atlf=3>T^>-y-©©Ji:^;4(-o 

i^TSL?§-r*. ^f. B>rii$Lfcj:5ic: ^#^^fiJlE^:s-r 



I*. 7K>. "f^y-yy^ 71? vt^;*^ 37 T-f h 

<7>;g^4^^<75Sm«*4(7>t8^lc. . :«-tfe 

^J. ^Mjg^J, '£'glci5Crs7cS'J^^F/rS»JtiD^fc^ 

^j^js-r-So cKD^ga^T^^-b-i*. ffisas^mi-*5L^ 
rt^^LfctfcBis* (£) . o°bS^i3i (Qfil) . mm. 
*<Djg«^ia (TO ^^■ri>, 

[0 03 1] (m2a)^JSJ^te) S2I±. ;*:S£B^£Dm2 

3,14 tt4s^«ii-c y , 1 

1^8^. F«?g|jaffi1 2^ 7H5ESlcaJlLfc<tJSlCJ5: 

[ O O 3 2 ] ^«(*«llilfl^iEi^j^igi* 1 1 I*. 5fea>|g 1 
CD^Jfeff^Sti^flla) X B a O- y N d203- 2 T i 02 

(fcfiL. x + y + z = 1, O. 05^x^0. 30. 
O. OS^y^O. 20, O. 65^z^0. 75) *^ 
e)'5:'5i«§fi6^lc, SdJ^^J-t LTC u O^O. 05~8 
wt%<!:ZnO$0. O 1 ~ 5 w t 
$0. 1~10wt%^jDL, $ ^jl-jg-^l-fECTO. 
0 0 5~2. 5wt%0)Y2O3, Ho203» Dy203» 
Y b203=fcL<liC e203<D5*>5!)^^*"'e)aiiJh.fcd?'5: 
< 1 1 1 SJa±Ci#±a7c*^-(b!^. Xiio. oo5~ 

V— httlC/l0BEfiE}^LT8 5O~1 0 5 0°C-C1 ~ 
2 4($Ppm^Lfc4»(D-Crfe-&o 

[O O 3 3] l*5SPmffil 2&U:^^mil1 3. 14*,. 

fc=fe,<o-efe-5. 5feroSgi<ollJfe}^^t^/j:-5.^i±, me 
^*T-&lgm(*Kil*ifiE#)A< 1 tt-r tt^f < . httir 

>v'>-y-a)igig:^;^lc-?l^rifti«■r■5<!:, ^-Tfri^Lfc 
[0 0 3 4] ->- htti)*^<*^»-5i-i±, t#^«aj«$w 

■r-5t»(*^R»TSSro7K=tL<l±x^iy — ;k T-th>^ 

JI^CD^^tfcil <t ir 7t?-;u 5 -/Hr JR§ L . R(f 

X^y-t-r-So LTI*. PVA ( p 

olyvinyl alcohol) 7K5Sji^a>ife, Ji^^-'l'-b^UP— X^KiS 
T^'y;^^Bt*Jt^^^^fflt^i)Ci:A<-t?#So JJJL'' 

t?. K-&^'-:?u-Kaiicj:y, crox^y 



(7) 



^mZO 02-326867 



h^<Dmnwmf^mm<iisa>mmiz^ 5t©m i outs 
[0 0 3 5] cro<fc5i-Lr»t.*tfcrtSP^ffi 
^stt #@ m 4^ & -s t M*s«- 7k^as tt 

**X|?Ha+1?, 8 5 0~ 1 O 5 OtfljaSn ~2 4 

l^itmm.m (e) . p°n^<llS (Qfit) . 'h*^i:SI«*(D 

^. 

[0 0 3 6] 



fS.ti3.^i^o\^. ^fS.^tt)i^1Si^ik<D& aO^ Nd2 
03, T i 02 ^-?-^vmRjfS^^F«LTE^L. C^t 

• l£Jt$^To/r„ 1 0 o°c-r?3B#PBl{gij|Lfcc 

3ii;S2IC*f C uO. ZnO, &i;*'^XMi?£<a^i2 

2nO-S i 02 ^:^"^X$-<£fflLfc„ ^bl-miro^ 
*I^tL-CY203, H 02O3, ^2(DSini^t LTP b 
O. B i 203. y^3<r>mM^t LTA I 203^Si»lU 
fco JEcfc, A I 203^^*D-r-S>liB-|rl±. ±BB<7)RffS* 
CD^MfiEl^tm 1 &i;»2(0^tofeCD;g^tll-^^ LT, 

*i &i;a2(CHi-rs©A 1 203*^^*0 Lfco 
[00373 
[«i] 













^1 
















(wt%) 






%) 


(%t%) 


(SMS) 










BaO 


Nd203 


Ti02 


CuO 


Zn03 




Y2O3 


H02O3 


PbO 


Bi203 


AI2O3 




1 




0 


4 


20 


76 


2.8 


0.2 


3.0 


0 


0 


0 


0 


0 


900 


2 




0 


31 


5 


64 


Z8 


0.2 


3.0 


0 


0 


0 


0 


0 


900 


3 


0 




20 


n 


69 


Z8 


0.2 


3.0 


0 


0 


0 


0 


0 


900 


4 




0 


21 


4 


75 


Z8 


0.2 


3.0 


0 


0 


0 


0 


0 


900 


5 




0 


14 


21 


65 


2.8 


0.2 


3.0 


0 


0 


0 


0 


0 


900 


6 


0 




20 




69 


2.8 


0.2 


3.0 


0.2 


0.2 


0.05 


0.3 


0. 01 


8^ 


7 


0 




25 




65 


2.8 


0.2 


3.0 


0 


0 


0.05 


0.3 


0 


880 


8 


0 




20 




69 


2.8 


0.2 


3.0 


0.2 


0 


0. 05 


0.3 


0 


880 


9 


0 




20 




69 


2,8 


0.2 


3.0 


0 


0,2 


0. 05 


0.3 


0 


880 


1 0 


0 




20 




69 


2.8 


0.2 


3.0 


0 


0 


0. 05 


0.3 


0.01 


880 


1 1 


0 




20 




69 


2.8 


0.2 


3,0 


0.2 


0.2 


0.05 


0.3 


0 


880 


1 2 




0 


20 




69 


2.8 


0.2 


3.0 


0.2 


0.2 


0. 05 


0,3 


2.1 


880 


1 3 




0 


20 




69 


2.8 


0,2 


3,0 


0.2 


0.2 


0. 05 


0.3 


ft 01 


830 


1 4 


0 




20 




69 


2.8 


0.2 


3.0 


0.2 


0.2 


0. 05 


0.3 


0.01 


1050 


1 5 


0 




20 




69 


2.8 


0.2 


3.0 


0.2 


0.2 


0,05 


0.3 


0.01 


900 


1 6 


0 




20 




69 


2.8 


0.2 


3.0 


0.2 


0.2 


0.05 


0.3 


0.01 


850 



[0 0 3 8] 



[a 2] 



(8) 



!ftB§ 2002 — 326867 













mmm2 


}^W^3 










(inol%) 


(wt%) 




(u/t%) 


(wt%) 
















1 1U2 




z.nv3 




Y2U3 


n02U3 


ruu 


Dl2y3 


AI2O3 




1 7 
1 1 




kJ 


OA 


1 1 


An 


0 Q 
0 


n 0 
U. /: 


1 1 
1 1 


U. 2 


n 0 
u. 2 




A 9 


0- 01 


880 


1 ft 
1 o 




D 


on 


1 1 
1 1 


AD 


0 0 
d. 0 


U. 2 


u. UD 


U. 2 


n 0 
U. 2 


A AR 


A 'J 




RRfl 


1 Q 




r~\ 
D 


ZO 


1 1 


p9 


0. 04 


0. 2 


6, U 


0. 2 


0. 2 


0. UD 


A *? 

0. 3 


n ni 


oou 








20 


1 1 


69 


8. 1 


0. 2 


o- u 


0. 2 


0- 2 


0. 05 


A ^ 

0. 3 


n 01 

u. u 1 


ftftn 


O 1 






20 


1 1 


o9 


2, 8 


5- 1 


J. 0 


0. 2 


0. 2 


0. 05 


A 0 

0. 3 


n ni 


RRn 
oou 


o o 




(J 




1 1 




0 D 


U- UU J 


0 r\ 
i. U 


U. 2 


n 0 
U. 2 


U. UD 


A "a 


n ni 
u. u 1 


oou 


^ O 






16 


8 


76 


Z8 


0.2 


0. U 


0.2 


0.2 


0. 05 


0.3 


n ni 






O 




17 


13 


70 


2.8 


0.2 


3.0 


0.2 


0.2 


0.05 


0.3 


0. 01 


880 


25 




0 


20 


11 


69 


2.8 


0.2 


3.0 


0.2 


0.2 


3.1 


0 


0.01 


880 


25 




O' 


20 


11 


69 


2.8 


0.2 


3.0 


0.2 


0.2 


0 


3.1 


0.01 


880 


27 


o 




20 


n 


69 


2.8 


0.2 


3.0 


0.2 


0.2 


0 


0.4 


0.01 


900 


28 


o 




20 


n 


69 


2.B 


0.2 


3.0 


0.2 


0.2 


0.38 


0 


0. 01 


900 


29 




0 


20 


n 


69 


2.8 


0.2 


3.0 


2.6 


0.2 


0.05 


0.3 


0. 01 


880 


30 




0 


20 


11 


69 


2.B 


0.2 


3.0 


0.2 


2.6 


0. 05 


0,3 


0.01 


880 


3 1 


o 




20 


11 


69 


2.8 


0.2 


3.0 


0.2 


0 


0.05 


0.3 


0.01 


880 


32 


o 




20 


11 


69 


2.8 


0.2 


3.0 


0 


0.2 


0.05 


0.3 


0.01 


880 



[O O 3 9] ;j5^l^-^. C<7)^f^^^?|^6 5 0-7 5 O 

Tii:S2 Omm. US 2 mmCD^ U h d: Lfco 
-O^^— i:Lrii. PVA (polyvinyl, alcohol) 7k?# 

h^:fea4'*r 8 30-1 05 o°cco;^S-e 1 



mm 




e 


Q 


I R{0) 


TC(ppnV't:) 


p(g/cni3) 




imm 


1 




0 


19 


190 


1.6X10^2 


13 


3.6 


2 




0 


71 . 


14 


1.8X1012 


557 


3.5 


3 


0 




44 


1210 


2. 1 X 10" 


96 


5.2 






0 


27 


96 


2.1X10" 


270 


5.0 


5 




0 


29 


84 


1,9X10" 


430 


3-4 


6 


0 




48 


1340 


2.1X1012 


42 


5.6 


7 


0 




39 


1230 


1.6X10" 


62 


5. 1 


8 


0 




58 


1210 


1.5X101Z 


114 


5.2 


9 


0 




51 


1160 


7.6X109 


76 


5.5 


1 0 


0 




45 


1420 


9,9X10'0 


67 


5.1 


1 1 


0 




44 


1260 


3.6X10" 


72 


4.9 


1 2 




0 


28 


290 


1.2X10" 


33 


3.3 


1 3 




0 


. 29 


150 


1.7X10^0 


42 


3.9 


1 4 


0 




47 


1210 


2.5X10" 


54 


5.5 


1 5 


0 




45 


1450 


2.8X10'2 


45 


5.2 


1 6 


0 




39 


650 


2.9X10" 


29 


4.4 



[0 0 4 0] ±tEa)^5izLx'^i^Jn.fzmmf^m 

[004 1] 

[^3] 



[O O 4 2] 



[^4] 



(9) 



#§3 2 0 02-326867 





E» 


e 


Q 


I R(0) 


T c (ppoi/t:) 


S5 

P(9/Cfll3) 




tmm 


1 T 




o 


47 


88 


2.3X108 


160 


5.6 


1 8 




o 


30 


224 


1.4X10" 


55 


3.7 


1 9 




o 


29 


96 


1.2X10" 


25 


3.8 


20 




o 


51 


175 


2.4X10^ 


350 


5.2 


2 1 




o 


47 


210 


2.7X10^ 


275 


5.2 


22 




o 


33 


250 


1.6X10" 


25 


3.5 


23 




o 


27 


175 


1.6X10" 


26 


3.1 


24 


O 




49 


1430 


1.8X10" 


67 


5.3 


25 




o 


47 


106 


L 1X109 


240 


5.4 


26 




o 


51 


188 


1.2X10» 


320 


5.4 


27 


o 




47 


1620 


1.3X10« 


64 


5.1 


28 


o 




48 


1580 


1.4X10^2 


56 


5.5 


29 




o 


39 


123 


1.3X101^ 


43 


3.2 


30 




o 


22 


140 


1.6X10" 


19 


3.3 


3 1 


o 




58 


1270 


1.5X10^^ 


110 


5,2 


32 


o 




51 


1220 


7.5X105 


75 


5.5 



[0 0 4 3] CCTrli. itmnm (£) l±. ZS^CIZ^S 
L^r. IMHz. 1 Vrms (Dlfe<4^TT-a«^^^T-3fc<, a 
H^IS (Q) I±, 1MHz. 2 S^CO^^TX-m^L 
fco (TO (i. 2 5°CtrO)»«lgSC 1 Xl/ 

1 2 5°CT?(7)tfm^»C 2 ^-t^t^^iail^L. C;h,P>ro 

siteM^jj^sEir^tA-r-sctT^iSJtftti (Tc ) ^Mta 

TC (p pm/t) = ( (C2-C1) XI o6) / 
(C 1 X (1 2 5-2 5) ) 
Itffifil (R (Q • cm) ) it. 2 5°C(CfcL^r 1 O O O 

[0 0 4 4] ^3 5.1/^4 ^M-ixt, unm^^ RUz 

lt±m^(DB aOJSl.JSr i 02 (Dm.A<^miEtJitztt>. iM 

SSflga©:*:ifft*,a)Ata&^,„ i*^##4&i;5i*±fiE 

[0 0 4 5] iS^S^I 9(*. Iflj«^j-t?fc-5CuOG)S 
<*roSJtA<<£<TQMt,ffi<35:oTt>-5. 3£(::i4*4S-§- 

2 01*. iii^^j-e<fe-5>cuoa)SJoaA<^t^<7>t?, i^i^ 
»taA<fiT L . i±^«*©Sitfi6a©:*: # < -p r 

■So ii*4»-§^2 1&i;2 2(*. idfi^^J-efe-SZ nOG>S 



15<Ti±^«*t<5<)Ec-S. i4^S-^2 3l*. 3E.mm^ 

x'&^r i 02 ©i9^3&<i^t-^<5fctf). ■tgs^settA^M 

■So is*4s-^2 5 3^1/2 61*. mzomimi^mi^X'h^ 
p boxi*Znoa)^i]nMA<^®iET?feSfcto. q1sa< 
15 < it^^^roisa^lgfc (TC) A<:*:^<^i:oTl^■So 

9jii/is«#-^3 01*. m-i (Dmm<^X'&^ 

■S. JjUi<DJ:5l^lfc^^<DKS=3>7^>-y-t*. JtS«* 
(£) . Q°pM«gfe (Q) . SSifttt (TC) (7)t^-r4^A^ 

Coo 4 6] C^^,lz^^LrS3&t/^4A^t>BJA^^:J:3 

i=. :*:siB^(Dffiig3>-x>-9-i*. ffi)l;:s^IM(c^J^,^r^, 

hk^a* (£) . D°nK<I§!j (Q) S.t;$fe^ffitn;A<*lca 
<. RS^OSJt^S (TO A</h^<. LA^4,Lv-r4x 
t.^^Lrt^■5C^:A<^J•A^^>. ^fc. 8 5 0~900°C 

^tms.(Di^<mmhixxi,^^o ^a^ss^M 

[004 7) 

/h$<. a^If^cif#14$fgS$-t±■5c:i:*<T•#So Lfc*< 



(10) 



<^m 2002-326867 



[0048]^fc. 8 5 5 - 1 O 5 0°Ca)^SL^^aJS■^r^^ 



[@i ] 




[^aiB] 1 3^9^ 1 4 H (200 1. 9. 1 
4) 

[^gE«IE 1 ] 

[ffliE**^«a=s] mmm 

[ft^^lO] X B a O— y N d203- z T i 02 
{tztzL. x + y + z = 1. O. OS^xSO. 30. 
O. OSgy^O. 20, O. 65gzg0. 75) *^ 
t><C'5±ffi^tllr, gljjjtjj-j: LTC u O ^O. 0 5 ~8 
wtHtZnO^O. O 1 — 5 w t %Sl/^r^XjajiE!|^ 

$o. 1 ~ 1 Ow t%^/iPL$c>izj&^(zi£;L:.T^in1^ 

kLXO. 005~2. 5wt%<DY203. H02O3. 
Dy203, Y b203t L < lie e203K»5*.A^t)*^C>S 

O. 0 0 5~2S«gP<7)A I 203$^iJPLfct»i*^/\;U 

S^^ff$i5£L. ^kl^X'. :L<DfS.mW^8 5 0~ 1 O 5 O 

[¥-^«iE2] 

[it^JSll] X B a O— y N d203- z T i 02 



[0 2] :$:f|B^ro»2©||J£ff^®ro|*JlK#=J>5^> 

2 im^mm. ' 

3 U-K^. 

4 3i7K^v«flg 

1 1 mmi^msw&^mt^i^, 

1 2 rtgp«g 

1 3. 14 m^mm 



[02] 




(.tztzL. x + y + z = 1. O. 05^x^0. 3 0. 
O. OS^y^O. 20. O. 65Sz^O. 75) A^ 
i^U^±iS.SS.^lZ^ gM^j:LTCuO^ O. 05 ~8 
wt%tZnO$0. O 1 ~ 5 w t %Rl/±r^XJSB&4^ 

^o. 1 ~ 1 ow t %^j!jDL. st>icje^^izjsi:r^i)D 

^tLTO. 0O5~2. 5wt%GJY203. Ho 
2O3. Dy203. Y b203=ti L < lie e2O30)-5 t**"*?) 

h,mitHtz<}^fj: < t % 1 flEt±ro*±^7c^^<b1^. 
XliO. O O 5~2S»SB(7)A I 203$^ADLfct»<*^ 

5 o ~ 1 o 5 o°c(DjgSr-*Sj^E-r-S c t ^nWit-ti>m 
C¥^glttiE3] 

[«iE>ttm«g=a] 0015 
[«ie;^^] ^m. 

[«iEf«9#] 

[0015] :xii=>-y-(DM;g:^;iii. x 

B a O-y N d203— z T i 02 (fcf£L. x + y + z 
= 1. O. 0 5^x^0. 30, O. OS^y^O. 2 
O. O. 6 5^z^0. 7 5) A^t.tC-SiMfiK^IC. id 
S^-^t LXC uO^ O. 0 5 ~ 8 w t %i: Z n 0^0. 
O 1 ~ 5 w t %&I/**^Xi^J5E?^^0. 1~10wt% 
S*DL, $t)lCja^|rtfrCr^iO!^tL-CO. 005- 
2. 5wt%a)Y203. H02O3. Dy2P3. Y b203 



(11) 



2O02-326867 



:i<0Mf^^^ B 5 o A o 5 o''c<D}^mvmfS, 

MjE$*^«a«] OO 1 6 

[0 0 16] ^:^0^CDmigz3>7'>-tf(D<fe(Di?it:^;4 
li. X B a O- y N d203- z T i 02 (tztzL. x + 



y + 2 = 1. O. 05^x^0. 30. O. OSSy^ 
O. 20. O. 65^2^0. 75) f)"^ P^U^^mfS,^ 
Eif&^t LrCuO^ O. 05 — 8wt%<hZnO 
^O. O 1 -5 w t %^i;:tf^X*§/5Ei^^0. 1 — 10 

w t %^j[iDL$t>fcjg5.^i-j£i:r^m^(h Lr o. OO 

5--2. 5wt%(DY203. H02O3. Dy203. Yb 

203 1 L < ItC e 20305 ■^i)'^^t^^m\iHtz'ptj:<i t 

i-\mi>A±o:>^±m7bmmit^. xiio. 005- 2s 

SSPa>A 12 03 ^5§»}Lfcl»i*^i>— h«(cllDa^ff^ 
Lr»^<*<tL. CO^JH*:^ 8 5 O- 1 O 5 0"C(0;g 
ft4$tt^li?:f3::<t3S<!l:S«;^S^ 3 5 o°cia±^ITif 



(51) Int. CI. 7 

HO 1 G 4/12 



3 6 4 

4 1 5 
4 2 7 
4 4 8 



{72)^ffl# iP 

(72) mmm m mm 



F I 

H O 1 G 4/12 



3 6 4 

4 15 
4 2 7 
4 4 8 



7-73- F' (##) 



F$--A(##) 4G031 AAOl AA06 AA07 AA08 AA11 
AA25 AA26 AA29 AA30 AA32 
AA35 AA39 BA09 CA03 CA08 
GAIT 

5E001 ABOl AB03 AC09 AEOO AE02 
AE03 AE04 AH05 AH09 AJ01 
AJ02 

5G303 AAOl ABIO BA12 CA01 CBOP 
GB03 GB05 CB08 CB11 GB22 
CB25 C630 GB31 CB38 GB40 
GB43 CD01 GD04 CD07 



